MicroRNA-206 is involved in hypoxia-induced pulmonary hypertension through targeting of the HIF-1α/Fhl-1 pathway.
Hypoxia-induced pulmonary hypertension (PH), which is characterized by vasoconstriction and subsequent structural remodeling of blood vessels, is an important event in chronic obstructive pulmonary disease patients and in people living at high altitudes. Hypoxia-inducible factor-1α (HIF-1α) and its regulator four-and-a-half LIM (Lin-11, Isl-1 and Mec-3) domain 1 (Fhl-1) have important roles in hypoxia-induced PH. MicroRNA-206 (miR-206) is critical for myogenesis and related diseases; however, the role of miR-206 in hypoxia-induced PH is unknown. miR-206 expression was evaluated in a hypoxic rat model and in cultured hypoxic pulmonary artery smooth muscle cells (PASMCs) using real-time quantitative PCR (RT-qPCR). HIF-1α and Fhl-1 expression were evaluated using RT-qPCR, western blotting, immunohistochemistry and immunofluorescence. The function of miR-206 was assessed by transfecting miR-206 mimics and inhibitors. Dual-luciferase reporter gene assays and western blotting were performed to validate the target genes of miR-206. siRNA targeted against Fhl-1 was used to investigate the effect of Fhl-1 on miR-206. Flow cytometry was used to detect the cell cycle phase distribution in each group of PASMCs. Significant downregulation of miR-206 in hypoxic lung tissue and PASMCs was identified, whereas HIF-1α and Fhl-1 were upregulated in these samples. The expression of miR-206 in the serum was different from that in the lung tissue. Transfection of pre-miR miR-206 in hypoxic conditions led to increased expression of HIF-1α and Fhl-1 rather than abolishing hypoxia-induced HIF-1α and Fhl-1, as was expected, and promoted the entry of cells into the S phase and enhanced PASMC proliferation. Fhl-1-targeted siRNA in PASMC prevented cell proliferation and led to an increased proportion of cells in the G1 phase without altering miR-206 expression. Bioinformatic analysis and dual-luciferase reporter gene assays revealed direct evidence for miR-206 targeting of HIF-1α. In conclusion, hypoxia-induced downregulation of miR-206 promotes PH by targeting the HIF-1α/Fhl-1 pathway in PASMCs. miR-206 could be a triggering factor of early stage of hypoxia-induced PH.